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{Model.)

To all whom it may concern :
BeitknownthatI,JoB A. DAVIS, of Boston,

'dle, presSel and apper and lower feed bars, and

of their operative mechanism; Figs. 10 and 12,

in the county of Suffolk and State of Massa- | vertical and hoiizontal sectlons reSpectwely

chusetts, have invented certain new and useful

Improvements in Sewing-Machines, of which

the following is a full ,clear, anr exact descrlp

that class of sewing-machines employing a con-
tinuous rotating shuttle or under-thread car-
rier and a rectilinear reciprocating eye-pointed
needle or upper-thread carrier; but some parts
of it, as will be obvious from the description
herel nafter given,areapplicable as well to other
classes of sewing-machines.

This invention consists, first, of mechanism

for operating the feed ; seumd of mechanism
for operating the needle- bar, the teed-bar, and

the presser-foot ; third, of mechamsm fordriv-

of a continuons rotary shuttle having an elon-
gated eye; fifth, of a device for deflecting the
needle- thre ad from the path of the shuttle;

sixth, of mechanism for confining and releas-

ing a contmuous rotating shuttlein a direction
atrightangles to its path of rotation ; seventh,

of an upper and lower feed-bar, arranged the
lower feed-bar to work in one direction from

~and with the upper feed bar and in the other

35

direction independently of such upper feed-bar

and by mechanism of its own; eighth, of a ro-
tary shuttle-carrier constructed to place and
keep the needlein its properline of movement;

and, ninth, of a construction of the raceway f01
3) ro. ary shuttle -carrier and its shuttle, all sub

stantially as hereinafter described.

4.0

In the accompanying plates of drawi ings
this invention is illustrated.

1In Sheet 1, Figure 1 is an elevation of the
front side of the machine; Fig. 2, a detail view
of the connecting mechamsm between the up-

cal and horizontal sectional detall views, re

| spectwe]y, of a portion of Fig. 2. F:g D.18

- perspective view, Ifig. 6 a rear view, Kig. 7-

 a side view, and Tig, Sa detail sectional v 1ew,

50

of the Shuttle

~ In Sheet 2, Fig. 9 1é an elevation of the nee-

{ plane at right angles to the bed-plate.
- per and driving qhaft and the shaft dll?lnﬂ‘the-'f

rotary shuttle, Figs. 3 and 4, en]arged \eLtt-f.

on lines 10 10 and 12 12, Fig. 9; Flg 11, a de-
tail view of the cam-groove on back of the nee-
dle -bar; Fig. 13, a plan view of the needle
throat plate, and opening in the cloth-plate for
lower or auxiliary feed-bar.

In Sheet 3, Fig. 14 is an elevation su'nllar to
Fig. 9, Sheet 2, above the bed-plate, with the
needle, presser, and feed bars removed, theirpo-

-sitions beingindicated by dotted lines ; Figs. 15,

16, and 17, horizontal sections on lmes 1515, 16
16, and 17 17, respectively, of Fig. 9, Sheet 23

Fig. 18, an elevation of the open end of the
| shuttle -race with the under feed-bar removed ;

Fig. 19, an edge view of I'ig. 18, showing the
shuttle carrier and needle; Fw 20 an eleva-

| tion of the shuttle-carrier with the shuttle re-
ing a eontwuous 101:{,115' shuttle, whercby it is |
made to move at a speed n‘reater at one part:
of itstravel than at the remaining part; fourth,

moved ; Fig:. 21, an elevation of the shuttle-
race back of the shuttle-c‘anier Fig. 22, a hori-
zontal cross-section on line 2 )22 I‘w* 21, show-
Ing, alsoinsection, the shuttle: carrier and shut-
tle.

Tn the drawings, A represents the bed-plate
ofasewing-machine, havingagoose-neckstand-
ard, B, which is the support for a horizontal

| drivi mg -shaft, C, having at one end a grooved

driving- pullev Whee] D, and a baldnce wheel,

K. Thisdriving- shaft C terminates in acham-
bered head, I, of the standard B, and therein
1t 18 prowded with two sepdrate peripheral
cams, G H, and a crank-arm, K, having a fric-
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tion-roll, a, each in a semrate and distinet ver- 8

tical plane
L is a needle-bar, M a presser-bar, and N
an upper feed-bar. These several bars are

located at the chambered head F of the stand-

ard B, and they are there arranged side by
side, with the feed-bar between the needle and

presser bars, each to be moved separately and

independently of the others and in a vertical
The
needle-bar L carries a plate having a cam-
groove, b, which sets over the trlctlon roll a
of the crank arm K, and thus the needle-bar

“1s moved up and down as the drwmg shaft ro-

tates, said needle-bar being guided in - such

‘movement by suitable gmdeways of the walls
| of the chambered Lead F.

The presser-bar M is pu*oted at ¢ctoa U-
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shaped frame or tumbler, O, which straddles |

and bears against the two opposite sides of the
periphery of the cam G, and under the revolu-
tion of this cam, operating on one of the legs
¢ of the tumbler O, the presser-bar is raised, and
by the cam acting on the other leg of the tum-
bler the presser-bar is moved in the opposite
or downward direction, and both of such move-
ments are in suitable guideways in the walls
1o of the chambered head. A spiral spring, d,
acts to hold the presser-bar to the goods being
sewed, in the usual manner. _
The feed-bar N has a link, f, which at one
“end is pivoted to it and at the other end to
15 the tumbler O, and it has a slot, 2, running in
the direction of its length, which slot sets over
a stud, k, carried by a lever-arm, P, that turns
upon a fulerunm-pin, J, of a horizontal slide-bar,
“Q, and bears against the periphery of the cam

20 H, a spring, m, suitably applied to the lever P,
The upper part of

holding it to such bearing.
the feed-bar N has a slot, n, along its length,
and by this slot it slides over a guide-block, o,
pivoted to a wall of the chambered head I.
2¢ The rotation of the cams G H—the one, G,

through the tumbler O and the other, H,

through the lever-arm P—gives respectively
an up-and-down movement and a forward-
and -backward horizontal movement to the
20 feed-bar in relation to the bed-plate A, the
walls of the chambered head If being provided
with suitable guideways, to allow of-the same.
The slide-bar Q, hereinbefore referred to as
carrying the fulcrum of the lever-arm P, plays
3¢ atone end through a guideway, p, of the cham-
bered head F, and at the other end a screw-
bolt, ¢, freely enters it. Said bolt ¢ screws into
-and through one side of the chambered head,
and exteriorly is provided with a milled head,
40 for conveniencein turningit. By thisarrange-
ment of parts the fulcrum of the lever on the
slide-bar Q and the connection between such
lever and the feed-bar are rendered adjusta-
Dble in relation to the bearing of such lever
45 against the edge of its cam H, and thus the
length of the horizontal movement of the feed-
bar, and consequently the feed of the material
being sewed, can be regulated as desired.
The needle-bar carries the needle r, which
go is suitably attached thereto, and this needle,
in its up-and-down movement, plays through
the throat s of the cloth-plate R, making a
part of the bed-plate. The foot-piece S of the
‘upper feed-bar, N, is shaped to pass in its hori-
gc' zontal movement aforesaid to one side of the
needle-throat—to wit, between such throatand
the upright partof the standard B—and to the

rear of the needle-throat in relation to the di-

rection of feed of the goods through the ma-

6o’ chine, (shown by the arrow, Fig. 9,) and its { with the axis of the lower shaft, and thus the

bottom and acting face is preferably serrated |’

or otherwise roughened. + |
“"\fléhe foot-piece Tofthepresser-bar Misshaped
t

‘to~pass to the left of both the foot-piece of the |
6t feed-bar and needle-throat s and to the front.

side of the latter, and it is suitably cut out for

the foot-piece of the feed-bar and the needle !

to move under the action of their operating
mechanism. | o |
U is a horizontal shaft, placed below the bed-
piece A with its axial line coincident with the
vertical plane of the axial line of the driving-
shaft. This lower shaft, U,is driven from the
driving-shaft C by connecting mechanism con-
sisting-of an eccentrie, V, fixed to the driving-

shaft, and a strap, W, surrounding said eccen-
tric. - This eccentric strap W is a continuation.

of a connecting-rod, X, and intermediate of its
length said rod carries a slide-block, ¢,on which
it turns by a pivot-pin, %, said block being ar-

ranged to play within and along a vertical

onide-groove, v, of the upright partto the stand-
ard B. The direction of this guide-groove 1s
in a vertical plane coincident with the vertical
plane of the axis of the two shafts. This rod
of the eccentric-strap, at its lower end, has a
stud-pin or friction-roll, 2, which projects into
a radial slot, z, of a vertical disk, Y, fastened
to the lower shaft, U. The distance between

75

30

the axis of the intermediate {ulerum-pin, %, of go

the connecting-rod X and the axis of the ec-

centric-strap ‘W shonld be always exactly half

of the distance between the axes of the two

shafts C U, and the distance between the axis
of the lower pin or stud, w, and the axis of the

intermediate fuleram-pin, %, should be always
less than the distance between the axis of such
fulerum-pin » and the axis of the eccentric-

site to that connected to the driving-shaft, as
above described, carries a concentric circular
disk, Z, which rotates with it, and in such ro-
tation turns within a stationary concentric cir-
cular chamber, A2, of the bleck B? fixed to
the under side of the bed-piece, which cham-
ber is the shuttle-race of the machine. The
outer face of this disk Z has a fixed block, C?,
which occupies a portion of its surface,and 1s

shaped to-make a rest for the point y and heel

z of a shuttle, D2, of a crescent shape, and to
leave an open space, a?, intermediate of such
rests of the shuttle against it and between 1t
and the shuttle. This block C?, together with

95

‘strap W. This lower shatt, at its end oppo-

100
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its earrying-disk Z, is the shuttle-drivérof the

machine. The shuttle D? fits the inner periph-
ery of the circular chamber or shuttle-race A?
and it is carried around the same under the

revolution of the lower shaft, U, and its shat-

tle-carrier (2. The shuttle, between its point
and beel, is chambered in its thickness, and in
this chamber is a bobbin or spool of thread, b?
turning upon a center post, ¢?, of the shuttle,

115

120

and the thread passes from this bobbin toand
ander a spring pressure-disk, &?, of the shuttle,

and thence to an eye, f? in the wall ot the
chamber of the shuttle, which eye is coincident

ahuttle-thread is delivered to the action of the

| needle,as will hereinafter appear, and through

the pressure-disk d? the desired tension on the
same is obtained.

125
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" The location of the shuttle and its rotation '
within and around its race, as above described, -

are stch relative tothenp-and-down movement
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of the needle under the action of its bar I and | 1t is otherwise so shaped and situated between

mechanism connected therewith, as described,
that its point, which is at the periphery of the
shuttle-race, will pass above the eye of the
needle and between the needle and its thread
when the needle has slightly receded from its

- lowermost position, and thus formed a loop of

10

IS

20

25

the thread. The outer face of the block C2,

making a partof the sh uttle-carrier, is situated |
In such relation to the up-and-down movement |

of the needle, as aforesaid, that as it rotates
to carry the shuttle around it will pass to the
right of the needle in its downward movement,
and as the needle moves downward and passes
the same it will be in such position relative

‘thereto that in case the needle is out of its

proper vertical line it will then bear against
and press the same into position for the poiut
of the shuttle to enter the loop of the shuttle-
thread, and thas the needle is posttively con-
tined and held for such operation, should: it in
any way, by reason of its being bent or other-
wise, be ranuing in a line out of its proper

path relative to the path of the point of the |

shuttle, |
The open end E? of the shuttle-race A? is

- closed topreventthe escape of the shuttle from

20

1t in the rotation of the shuttle within it by
two arms, F2 G2, one, 2, of which acts asan un-
der or aunxiliary feed-bar, to be explained here-
inafter. The other arm, G2, swings upon-a pin,
g% and it has a spring-catel, 2, which inter-

~ loeks with a noteh of the shuttle.race block B?

35

40

when such arm is in its closed position over
the open end of the shuttle-race, and ou a re.
lease of this spring-catch 72 this arm can be

swung out of position for the removal of the

shuttle from its race. | |
The under or auxiliary feed-bar, F?, making
also one of the closing-arms to the open end of

the shuttle-race A2, as above stated, is secured

at its lower end to a horizontal rocker-shaft,

H?, which is arranged to rock in bearings of

- the under extension of the shuttle-race block

45

- face,

5O

55
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B? and bhas a radial arm. 12. which at 1ts free
r ) p| 7

end bears against the periphery or edge of the

cam J° on the lower shaft. The upper end of

this under or auxiliary feed-bar, at its working
which preferably is serrated or otherwise
roughened, lies within an opening, 5, in the
cloth-plate, and it may be either flash with or
projectslightly above said plate,and such work-
Ing face is shaped to correspond to that of the
working face of the upper feed-bar, as herein
deseribed.
swings forward and backward within given
limits within this opening /7 of the cloth-plate,
which- is of suitable shape and size therefor,
and its forward movement is with and in con-

sequence of the similar movement of the up- -

per feed-bar, and its backward movement be-
cause.of the action of the eam J? on the radial
arm 1° of its rocker-shaft H2, as will hereinaf-

ter tully appear.

- The outer .face of the shuttle-carrier C? has
3 raised rib or projecting piece, k*, the outer
edge of which runs at an incline thereto, and

The under or auxiliary feed-bar

‘the eye f*'of the shuttle D2, for the delivery of
the shuttle-thread, and the periphery of the

shuttle-race, and in such relation to said shat-

‘tle-eye, that under the rotation of the carrier

1t will in no manner interfere with the travel

70

of the needle, and that as it passes around the

shuttle-thread leading from the shuttle-eye to
the necdle-throatof the cloth-plate, in the malk-

75

Ing of each stitch, will begin to ride or pass up-

on it just previous to the entrance of the point

of theshattle between the needle and its thread

or into the needle-loop, as herein described, and

‘will continue to so ride upon and pass-over it

antil such point of the shuttle has entered the

to. the outer face of the shuttle. and thus the

-shuttle- thread is placed out of or deflected
from the line of movement of the shuttle-point

at such time, and all possibility of interference
between it and the point of the shuttle is pre-
vented.

I’ is-a button or plate, which projects from
the front or outer face of the disk Z, making
a part of the shuttle-carrier, and isin position

to lie against the.inner face of the shuttle as

1t travels around within its race. -The stem or
shank m?of this button Zentersinto and passes

through the thickness of the said disk, and at.

its ‘inner end it has a head-piece, 22, which
rests and bears against the inner face of the

| shuttle-race, and such shank to said batton is

of suitable length for the button to have a lat-
eral playrelative to the thickness of said disk.

‘A-portion of the said inner face of the shuttle-

race,against which the said head n2to the bhut-
ton [* bears in'the rotation of the shuttle-car-
rier, has a depression, 02, of snitable shape for

1t to enter,.and the remainder of such inner

face along said line of bearing is flat and in a
parallel plane with the vertical plane of rota-
tion of the shuttle and its earrier. In the ro-
tation of the shuttle and its carrier, as the he:d
of this button travels over the flat portion of
its bearing-face in the sbu!tle-race the bnt-
ton'is pressed outwardly against the shuttle,
which, in tarn, is thereby pressed outwardly
against the arms I? G2, which close the open
end of the shuttle-race, and as ‘the said head
travels over the depressed portion of its said
bearing-face the outward pressure of the but-

~ton upon and. confinement of the shuttle, as
‘aforesaid,.is released, and  the shuttle is thus

left free to-move laterally to.a limited extent
within its shuttle-raceasit then rotates aronnd
and through the same. '

The flat and depressed portions of the bear-
ing-face forthe button-head n2 above described
are situnated in such relation to each other and
to themovementof the shuttle throughits race
that the pressure upon and confinement of the
shuttle against the arms which hold the shut-
tle against escape from its race will commence
just previous to the entrance of the shuttle-
point into the needle-loop in the making of a
stitch, as herein described, and continue- till

- such-entrance is effected and for a short por-

8o

‘needle:loop, when it will drop from the same

16

95
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tion of the rotation thereafter, but will cer-

tainly be released because of the backward
play allowed to the button by the- depression
o? in time for the needle-thread to freely pass
between the inner side of the shuttle and the
contiguous face of the disk Z to the shuttle-
carrier and its button 2Zin the continued rota-
tion of the shuttle. This release of the press-
ure of the button against the shuttle continues
until the shuattle is again about to enter a nee-
dle-loop, when it again occars, and so con-
tinues, as before, and so on for each rotation
of the shuttle. By these means the shuttle 13

brought and held positively position rela-.

tive to the needle-loop, when it is to take such
loop, and afterward it is given sufficient free-
dom of lateral movement in its race to allow
the loop of the- needle-thread to pass freely
about and around the shuttle as the shuttle
continues to enter it, and similarly to pass
freely between the shuttle and 1ts race in 1ts
escape therefrom in the after completion ot the
stiteh, by the drawing up of such loop in the
running of the machine.

K2 is the spool from which the needle issup-
plied with thread. This thread passes from its
spool to and between a horizontal plate, p?, and
the periphery of a vertical wheel, g%, arranged
to turn within the bracket-arm B. The plate

30 p? rests upon the wheel, and it is held in con-

35
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tacttherewith by the pressureofaspiralspring,
2, which surrounds a post, &7 and is adapted
by a screw-nut, ¢ to be adjusted as to 1ts
pressure upon the plate, and thereforeasto the
pressure of the plate upon the wheel.  These
parts constitute the tension device of the ma-

chine, and by arranging one of them to roll or

turn as described there is no possibility of the
thread being obstructed inits passage between

them, while at the same time the desired re-
straint or tension on the thread will always
be maintained.  Irom the tension device the
needle-thread passes to and through a station-

ary eye, 2, and thence under a stationary hook,
v?, below such eye, wbich are upon the cham-

bered head I of the standard B, to and throngh

an eye, w? at the outer end of an arm, 17 that
is arranged to swing upon a pivot, 2% at the
right of said chambered head ¥, and to enter,

by a stud or pin, %% into and engage with a

peripheral cam-slot, 2%, of the drivin o-shait C,
and from thence to the eye of the needle, en-
tering the same at the leit-hand side thereof,
Fig. 1. This arm acts as a take-up or con-
troller of the needle-thread, and its said swing
is in a vertical direction between the said sta-
tionary eye u? and hook 2% aund at its sald point
of suspension and connection with the cam-slot
22 it is in frictional contact with a plate, M2,
attached by set-serew af to the ooose-neck
standavd B in proper position thercfor. This
thread take-upor controller, through the work-
ing of its operating-cam 2% 1s given an upward-
and-downward movement. Thismovement 1S

such in relation to the downward travel of the
needle that its downward movement: begins
after the needle commences tomove down ward,

—

“stated, from the cam-groove 27

and so continues, even after the needle has be-
ocun to move upward, and so long as the shuat-
tle in its rotation continues to draw theneedle-
thread downward through theeyeof the needle
and the cloth being sewed, when its upward
movement commences and continues, ending
just after the upward movement ot the needle,
when it rests, and again begins its downward
movement after the needle has begun itsdown-
ward movement, and so on, as before. This
rest of said take-up or thread-controller, atter
its upward movement and of the similar move-
mentof theneedle, asaforesaid, holdsthethread
running from it to the eye of the needle u nder
a suitable tension to insure the proper dispo-
sition of such thread by the needle, as the
needle enters the cloth for the after-taking of
the needle-thread by the point of the shuttle.
These movements and rests of said thread
take-up or controller are produced, as before
This groove,
in its part for giving the rest to said take-up
arm, as aforesaid,is slightly widened as to the
diameter of the stud-pin or friction-roll ¥* run-
ning in it, so as to allow to said take-up arm
safficient play in its said operating cam-slot
22, by moving againstits friction-holding plate
M2, tor it to move downward, even before the
part of the cam-groove which 1s shaped to pro-
duce such movement has come into operating

7Q
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position thereon, should there be any increased

tension in the needle-thread on the downward
travel of the necedle because of any then in-
creased thickness in the goods being sewed.
With the connection herein described be-
tween the driving and lower sbafts, C U, as
the axis of the eccentric V moves from its high-
ost to its lowest vertical position relative to the
axis of the driving-shaft, and in either direc-
tion of the turn of the eccentric, the axis of the
stud w approaches the axis of rotation of the
lower shatt, and as the axis of the eccentric
moves from its lowest to its highest vertical
position relative to the axis of the driving-
shaft, and in either direction of the turn of the
eccentric. the axis of said stud recedes or moves
away from the axis of rotation of the lower
shatt, and such radial distance is the greatest
when the axes of the eccentric and of the stud
are in their highest position, whichis when they
are in a vertical line coincident with the ver-
tieal line of the axes of the driving and lower
shafts, and from such greatest radial distance
the radial distance gradually diminishes, in
whichever direction the eccentric is turned,
until the axis of the stud reaches the horizon-
tal plane of the axis of the lower shatt, when
such axis of the stud is nearly at its shortest

I0C0

105
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115

120

125

radial distance, and from that time it slightly - -

decreases such relative radial distance 1n the
continued rotation of the lower shaft until the
axis of the stud reaches 1ts lowermost posi-
tion, when, as it moves upward to the hori:

130

zontal plane of the axis of the lower shaft, .-

it begins to slightly recede from the axis of

the lower shaft, and thus to increase its radial

distance therefrom, and it so continues until .

'*.; 3




~ lower shaft, describes or passes through a cir-
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shaftis the same then as to all portions of it as

‘aforesaid, and by means of the operation of

~were not employed and obtained.

251,195 - 5

the axis of the stud reaches its greatest radial | out of the radial slot z of the rotating disk

distance aforesaid, when, on a continued rota-
tion of the lower shaft, the axis of the stud
again begins to approach the axis of such ro-
tation, and so on, as before. Thusitis obvious
that the axisof the stud, in passing through
the part of its travel which is above the hori-
zontal plane of the axis of rotation of the

cular line of greater length than in the part
of its travel which is below the said horizon-
tal plane; and, again, in said two parts of its
travel the leverage upon the lower shaft is the
longest in the first and the shortest in the sec-
ond instance, causing in the second instance
a quicker movement of rotation of the lower
shatt about its axis of rotation than in the first
instance, while the travel of the axis of the ec-
centric about the axis of rotation of the driv-
ing-shaftas tosuch part of rotation of thelower

1t1sin the other partof therotation of the lower L
shaft. In this sewing-machine this action of
the connection between the driving and the
lower shafts, as above deseribed, (by means of |
a suitable location of the shuttle and its car-
rier upon the lower shaft relative to the por-
tion of the rotation of the lower shaft about
its axis, which has the quickest movement, as

the needle under the action of the driving-
shaft and connecting mechanism, as aforesaid,
relative to and across the plane of rotation of
the shuttle,) is caused to impart an increased |
quickness of movement to the rotary travel of
the shuttle from or about the time the point
of the shuttle enters between the needle and
itsthread and begins topull such needle-thread
downward, and to thus draw and place itabout
and around the shuttle until the shuttle has
reached the positioninitstravel when such loop
of the needle-thread begins to escape from or
leave the shuttle, all of which occupies one-
half part, or thereabout, of the whole rotation |
of the shuttle. By this means the taking of
the needle-thread by and its escape from the
shuttle are hastened relative to the operation
of the needle and of the thread take-up or con-
troller 1 and to other movements in conneec- |
tion with the making of the stiteh, by the nee-

dle and shuttle threads, and thus the shuttle

1s made to perform its part in the making of
thestitch in the quickest possible time,increas-
ing the opportunity of the.needle, the thread

take-up or controller 1.%,and the other portions

ot the stitch-making mechanism to complete
the stiteh, as well as leaving them to their own

separate and combined operations in that re-

gard for a greater portion of the revolution of

the driving-shaft than they would have if a |

connection and an effect therefrom upon the
rotationof the shuttle such as above described

In the several movements above described

the rod which connects the eccentric-strap W
and moves by a stud or friction-roll, 4, in and

of the lower shaft, slides by its block ¢ up and
down within the gnide-groove v therefor.
This slide-block ¢ (see Fig. 3) is made in three 7o
parts. Two of these parts are cut out, as at a%,
to embrace opposite sides of the pivotal pin u
of the eccentric-rod X, and one, 0%, by its outer
edge, ¢* fits the wall of its way or groove v,
and the other, d* at and alongitsouter edge, /%, ¥ 5
tapers or is of wedge shape from end to end,
and therereceives the remaining part ¢*,which,
along its edge A* in contact with the tapered
edge f* of the part df, tapers also, or is of
wedge shape in its length, and along its other 8o
edge, ¢*, is straight to fit the wall of the slide-
way or groove v for such block, and has a
beaded set-screw, k% that passes through a
slot, I, running lengthwise of it, and is coun-
tersunk therein, and so fastens it to its adjoin- 8g
ing part. This consfruction of the slide-block
¢ enables it to be adjusted to its bearing along
the walls of its gnideway or groove, to com-
pensate for its wear and the wear of its said
bearing, by simply unloosening the set-screw Qo
h*, and then .forcing the outer wedge part in
the proper direction therefor, and afterward
tightening up said screw, all as is obvious
without further desecription. o

The eye /2 of the shuttle,at which the thread
passes from the shuttle in the making of the
stitch, and which, as before stated, is at the
axis of rotation of the shuttle, is elongated
from said axis and in the line of such rotation
of the shuttle, but in the opposite direction
thereto—that is, toward the heel of the shut-
tle. When, in the rotation of the shuttle, its
point 18 passing into and through the needle-
loop the shuttle-thread is passing out of the
shuttle-eye at the axis of rotation of the shut-
tle, which is in line with one end of its elon-
gated eye, and as the shuttle continues its ro-
tation such thread works from such end to-
ward and finally reaches the other end of the
eye at or about the time the loop of the needle-
thread is escaping from the shuttle, owing to
the upward movement of the needle, and it is
then drawn up with the loop of the needle-
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thread by the then upward movement of the
take-up or controller of the needle-thread to

II§
complete the stitch. By these means, under
the rotation of the shuttle, the shuttle-thread
between the eye of the shuttle and the cloth
being sewed at the time the needle-loop be-
gins to draw off, as aforesaid, from the shut-
tle, has a length greater than the distance be-
tween the cloth being sewed and the end of
the elongated shuttle-eye which is then upper-
most and the nearer thereto,and this increase
in length of the shuttle-thread over the dis-
tance then between such end of the shuttle-
eye and the cloth being sewed equals in sub-
stance the length of the elongated eye from
end to end—or, in other words, the distance
which such end of the shuttle-eyeis to the rear 130
of that end of the shuttle-eye which is coinci-.
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dent or in line with the axis of rotation of the
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shuttle. Thus the shuttle-thread is oiven a | shaft C and its cams G H through the .con-

slack for the loop of the needle-thread to han-
dle as it is drawn up by its take-up or thread-
controller to complete the stitch, and cense-
quently the needle-thread,of itself,at such time

!

has no labor or strain upon it so far as the :

shuttle-thread is concerned, which obviously |

it would have were not the shuttle-eye so elon-
oated and the necessary supply of the shuttle-
thread been previously given out to the nee-
dle-loop, as has been described.

By the location of the shuttle-eye at the axis

of rotation. of the shuttle it obviously is al- ]

ways at the same distance from the cloth as
it is sewed; and if not elongated, as has been
herein described, the shuttle-thread passing
through it to the cloth would at all times be
taut, and when required to complete the stitch
would bave to be drawn off from the shuttle-
bobbin against the tension device of the shut-
tle by the needle-thread itself as it is drawn
up by its take-up and controller; also, the loca-

tion of the shuttle-eye at the axis of rotation |

of the shuttle is importantin itself, for if other-
wise placed—that is, at either side of such
axis—there would be no control of the shuttle-
thread for perfect stitching, which obviously
would make it impracticable; and while, with
the shuttle-eye located at the axis of rotation
of the shuttle, the shuttle-thread could be
drawn off to advantage from its bobbin di-
rectly and only through the upward pull upon
it of the needle-loop as it is drawn by 1ts take-
up or thread-controller, as described, still the
elongation of the shuttle-eye which has been

described is very essential, for the reasons |

which have been given, and for the further
reason that it enables the requisite amount of
slack in the shuttle-thread to be obtained at
and only at the time it is needed. This opera-

tion upon the shuttle-thread, because of the
axial and elongated shuttle-eye, secures a per- |

fect lock-stiteh, and thus an elastic seam.
The under auxiliary feed-bar, IF?, as before

stated, works in one direction with the forward |

movement of the upper feed-bar, and in this
manner the goods being sewed are griped be-

‘tween the two, and thus, under the action of
-the mechanism provided for operating the up-

per feed-bar, their feed of the goodsisrendered
most positive and sure. In this forward feed
of the goods the under or auxiliary feed-bar is
entirely free to move with the upper feed-bar
and the goods, and the upper fced-bar has no
resistance of any kind except the weight of the

under or auxiliary feed-bar and the resistance

incidental to the weight of the goods to over-
come, all of which obviously is slight, and as

the backward movement of the under feed-bar

is by and through a revolving eam, J* such
movement is obviously secured in a positive
manner, and can be graduated as to its quick-
ness as may be decired by suitably shaping
the cam J* therefor. As to this feed of the
goods by the upper and lower feed-bars, the
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nection between them and the upper feed-bar,

and the arrangement of this mechanismn is such

relative to the mechanism for operating the

70

presser-foot that when the upper feed-bar1s

oriping the goods between it and the lower
or auxiliary feed-bar (which preferably is ar-
ranged so as to then be inaline directiy under
the upper feed-bar) and is feeding them for-
ward the presser-foot will be lifted from con-
tact with or pressure upon the goods, and vice
versa; and, again, this operation of the feed 1s
arranged to occur in proper relation to the
travel of the needle and other parts of the ma-

chine by which the stitch is formed, as is well

known in all sewing-machines.

It is plain from this description that while
three elements—to wit, an upper feed-bar, a
presser-foot, and a needle—are all worked from
a common driving-shaft, they are severally op-
erated by mechanism from such shaft which
acts in itself independently upon its respective

parts, and the movement of any one 1S in no

sense dependent npon the movement of either
or both of the others.

“Otherwise than has been herein particularly
specified, the sewing-machine herein described
works in all respects substantially similarly to
other machinesof a similar kind,and theretore
it is not deemed necessary to herein particu-

larly expliin the same in such respects, as they

are obvious to all conversant with the running
and operation of sewing-machines.

I do not broadly claim a shuttle having an
eye at the axis of rotation, as such, of itself, 18-

nof my invention.

Having thus desceribed my invention, what

I claim, and desire to secure by Letters Pat-

1. The combination, with theupper feed-bar,

N, the cams G H, and driving-shaft G, of the

U-shaped tumbler O, embracing the former
cam, the lever P, and a spring, m, all con-
structed and arranged together to operate the

feed-bar, substantiaily as and for the purpose

described.
2. The combination, with the presser-bar M,

the cam (, and driving-shaft C, of the U-

shaped tumbler O, fuleramed in the presser-
bar and embracing the said cam, and a spring,
d, all constructed and arranged together, sub-
stautially as and for the purpose specitied.
3. The needle-bar L, the upper feed-bar, N,

and presser-bar M, in combination with the
needle-bar having the slotted cam 4, cams &

H, crank-arm K, driving-shaft C, tumbler O,

lever-arm P, springs dm,severally constructed
and arranged together and connected to the
said several bars, all substantially as and for

the purpose described.

4. The combination, with a continuous ro-

tating shuttle-carrier and shuttle, of a block,

75

86

100

I0§

110

[15

120

125

£, in parts, as described, a guideway, v, on

standard D, and a connecting-rod, X, having
a fulerum, %, on block ¢, hung to eccentric V,

operation thereof proceeds from the driving- | of a rotating shaft, C, and arranged to move
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in aradialslot,z, of a rotating shaft, U, all sub-
stantially as and for the purpose desecribed.

5. A continuously-rotary shuttle, D? having
an elongated eye, f? one end of which eye is
coincident with the axis of rotation of the
shuttle and the other end is toward the heel
of the shuttle, substantially as and for the pur-
pose described. |

6. A rotary carrier for a continuous rotary
shuttle, D?, provided with a raised rib or ed ge,
k%, having its outer edge inclined with respect
to the shuttle- carrier, whereby the needle-
thread, as it passes the same, will be deflected
from the path of the shuttle-point, all substan-
tially as and for the purpose deseribed.

7. A continuous rotary shuttle, D2, and its
carrier C? and raceway A2, in combination
with the button % and its head 2, arranged in
such raceway, and with the flat and depressed
bearing-face o for such button-head, all sub-

- stantially as and for the purpose specified.
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S. An upper feed-bar, N, arranged to rise

and lower and to be moved by mechanism for-

ward and backward, in combination with an
under or auxiliary feed-bar, F2, arranged to
gripe the material being sewed between it and
the upper feed-bar, and to move forward and
backward, receiving its forward movement di-
rectly from and because of the similar move-
ment of the upper feed-bar, and its backward
movement by and through mechanism acting
upon it alone andindependent of the operation
of the mechanism of the upper feed-bar in a
similardirection,allsubstantially as described.

J. An upper feed-bar, N, arranged to rise

and lower and to be moved by mechanism for- |

ward and backward, in combination with an
under or auxiliary teed-bar, If2, arranged for
the griping of the material being sewed be-
tween 1t and the upper feed-bar, and to move
forward and backward, receiving its forward
movement direetly from and because of the
pressure of the upper feed-bar upon it in the
similar movement of the upper feed-bar, and
its backward movement by and through a ra-
dial arm, I? secured to it, and a revolving
cam, J?, acting together upon it alone and in-
dependent of the operation of the mechanism
of the upper feed-bar in a similar direction, all
substantially as deseribed. |

10. The combination, with a rectilinear re-
ciprocating needle, », of a continuously-rotary
shuttle-carrier, arranged to pass at oune side of
sald needle and to press or bear by the face
of its block C? against it should the needlebe
bent or otherwise placed out of its proper line

' of movement, all substantially as described:

11. The raceway A% having an open end for
the continuous rotary shuttle and its carrier
(% in combination with arms F? G2, closing
said open end, the arm F? being adapted to
act as an under or auxiliary feed bar and the
arm G* to be closed upon and opened from the
sald raceway, all substantially as and for the
purpose described. :

In testimony whereof I have hereunto set

my hand in the presence of two subscribing

witnesses. __
JOB A. DAVIS.

Witnesses:
EDWIN W. BROWN,
W. S. BELLOWS,
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